Abstract. The purpose of this study was to test the efficacy of a health promotion program consisting of simple exercises among healthy elderly people in a community. The participants were healthy and elderly people, who were picked out from the users of a sports recreation facility. We carried out physical fitness measurements and instructed on exercises to participants. The evaluations were grip strength, knee extensor strength, sitting trunk flexion, falling-stick reaction time, one leg stance, Functional Reach Test, Timed "Up and Go" Test (TUG), 10-m walking time, 6 minutes distance (6MD), Tokyo Metropolitan Institute of Gerontology Index of Competence, Medical Outcomes Study Short-Form 36-Item Health Survey (SF-36), and Profile of Mood States (POMS). All the exercises we instructed were those which can be easily performed at home. As resistance exercise, rubber tube and subject's body weight were used. In the intervention group, the improvements of leg strength, TUG, 6MD, physical function item of SF-36 and vigor item of POMS were significant. Exercise instruction with simple exercise programs in this study improved not only physical abilities but also the social and psychological attitudes of the participants.
INTRODUCTION
Recent society is now entering an era of aging and super-aging of the population. Above all, Japan ranks among the top in the world in the longevity of its people, with an expectation of the proportion of the aged population reaching 26.9% in 2020. In other words, it is considered that one out of four Japanese will be 65 years or older in 2020 1) . As the proportion of elderly people increases, issues such as expansion of medical costs that accompany it and rapid increases in the number of the elderly people who are certified as in need of support or care, have become serious issues.
It has been shown that exercises have good effects on elderly people from many kinds of perspectives [2] [3] [4] [5] [6] , and physical therapists have to make an active effort to utilize their expertise to prevent elderly people becoming in need of support or care. Considering the present status of physical therapists in Japan, however, rehabilitation in the chronic phase after an event or in the maintenance phase as well as approaches for preventing the elderly from staying indoors and becoming weak, are considered to be insufficient. Recently, various approaches aimed at preventing elderly people becoming weak and in need of care have been reported in Japan, such as "Power rehabilitation 7) " or "Comprehensive Geriatric Training (CGT) 8) ," which have focused on general improvements in the physical strength of the elderly.
But in these reports, many machines were likely to be used for muscle training. As for the exercise with training machinery, many advantages are apparent, but there remain problems with place and cost. In order to spread effective exercise intervention to elderly people in the community, it is important to consider simple methods. Some simple exercise programs without using expensive training machinery have been reported, such as the "Strong-For-Life 9, 10) " for healthy elderly people in a community, and the "Prehabilitation Program 11, 12) " for frail elderly people.
We introduced a health promotion exercise program consisting of simple exercise methods with a view to linking it to future physical therapy for health promotion, impairment prevention, and the prevention of care-needing situations in the community. The purpose of this study was to test the efficacy of this program among healthy elderly people in a community.
SUBJECTS AND METHODS
Users of a sports recreation facility in Gunma prefecture, which was established for sports promotion for the disabled and health promotion for elderly people, were invited to be participants in this study. To test the effect of the simple exercise p r o g r a m , w e c a r r i e d o u t p h y s i c a l f i t n e s s measurements in the facility mainly for the disabled and the elderly people seven times during an eight month period. Physical fitness measurements were free for all disabled or elderly people. Only the fitness test was provided for the participants in the first measurement, and after each of the subsequent measurements we provided exercise instruction i n d i v i d u a l l y b a s e d o n t h e r e s u l t s o f t h e measurements. The schedule of a total of seven physical fitness measurements is shown in Table 1 .
It was difficult to divide participants into a control and intervention group in advance, so participants in the first physical fitness measurement were considered the control group, while those who didn't participate in the first measurement were considered the intervention group. Persons in the control group were provided with exercise instruction after their second measurement, but their measurement results during periods without the effect of exercise instruction were covered by the study. Before the beginning of this project, all participants received adequate explanation of this study and gave their consent. We also explained that participants should not restrict or stop, but rather should keep on doing any other exercises that they had been working on, and to perform the exercises as instructed as additional exercises.
After all measurements had been finished, among all 65 participants, 37 persons (control group: 17 persons; intervention group: 20 persons) those who satisfied the criteria below were picked out as eligible subjects for this study. The inclusion criteria for the subjects comprised six items: 1) age of 60 years old or older, 2) able to walk, 3) fully independent in activities of daily living, 4) not severely demented, 5) no severe diseases, and 6) participation in physical strength measurement sessions twice or more to enable comparisons.
Evaluation items
As body composition items, height, weight, and body fat percentage were measured. As an index of muscle strength of the upper extremity, grip strength was measured using a grip dynamometer (Grip dynamometer YM 100 kg: TTM). As an index of lower extremity muscle strength, the rate of isometric knee extensor strength to body weight while restrained with a fixation belt was measured using measurement equipment for isometric strength (µTasMF-01: Anima Corp) 13) . As an index of flexibility, sitting trunk flexion was measured based on the Implementation Guide of the new fitness tests issued by the Sports and Youth Bureau, Ministry of Education, Culture, Sports, Science and Technology 14) . As an index of alertness, the reaction time in grabbing a falling stick was measured using GT-1208, OG Giken Co., Ltd. As indices of balancing ability, static balance as the time for a one-leg stance with eyes open, dynamic balance as the functional reach test (FRT) 15) , and functional balance as the Timed "Up and Go" Test (TUG) 16) were measured. In addition, as an index of walking ability, the 10-m walking time was measured. These measurements were performed twice after several rehearsals and the better values were adopted as the measurement values. Further, as an index of endurance, the distance walked in six minutes (6MD) was measured according to the guidelines of the American Thoracic Society (ATS) 17) . F o r a c t i v i t y , s o c ia l , a n d p s y c h o l o g i c a l assessments, a 114-item questionnaire including all three indicators of the ADL index of the Tokyo Metropolitan Institute of Gerontology 18) , Medical Outcomes Study Short-Form 36-Item Health Survey (SF-36) [19] [20] [21] , and the Profile of Mood States (POMS) 22) was administered. For SF-36, the SF-36 Japanese edition version 2 was used, and the values for the eight scales, PF=physical function, RP=role-physical, BP=body pain, GH=general health, VT=vitality, SF=social functioning, RE=role-emotional, and MH=mental health were calculated. In POMS, the values of six scales, T-A=tension-anxiety, D=depression-dejection, A-H=anger-hostility, V=vigor, F=fatigue, and C=confusion were calculated.
Contents of exercise instruction
The main purpose of the exercise intervention of this study was to improve muscle function, and ten exercises for muscle training, mainly for gross muscles in the lower legs and trunk, and ten stretching exercises for the whole body were taught as the main exercises ( Figs. 1 and 2 ). All the U/E, upper extremity; L/E, lower extremity; A-S, anterior surface; P-S, posterior surface; M-S, medial surface; L-S, lateral surface exercises were those that can be easily performed at home. As resistance exercise, rubber tube and subject's body weight were used.
Leaflets for individual participants that contained, in addition to the basic exercises for muscle training and stretching, exercises targeted at fitness items to which the subject scored low in the physical fitness measurement were prepared, and tailored exercise instruction was provided for each subject. The method and strength of the exercises were set individually. One set of muscle training exercises consisted of 8-10 repetitions and one set of stretch exercises consisted of 10-20 second exercises. The exercise strength was set on the basis of 10RM and rubber tube length and strength was adjusted depending on each subject's muscle strength. After the instruction, we contacted the facility to reply to questions from the participants, if they were asked.
The exercises were basically performed at home (or at the institute privately) and the frequency and number of exercises were recorded on check sheets. A visual analogue scale was adopted for the check sheet to check the amount of exercise carried out each day using a score from 0 to 10 with 10 representing the day on which all of the instructed exercises were performed. The frequency of the exercises was left to be free to each participant, but he or she was instructed to try to exercise two or three times a week.
Analytical methods
The Mann-Whitney test was performed to compare the control and intervention groups before the intervention, and a Wilcoxon signed-rank test for each group and for each item was performed for intra-group comparison before and after the intervention. In all the tests, a p value of less than 5 percent was considered significant. SPSS 11.0J for Windows was used for the statistical analysis.
RESULTS
Between both groups before the intervention, no significant differences were observed in any item of fundamental attributes and the physical fitness measurement results ( Table 2) .
The period of observation was not consistent in this study design. The average period was 12.2 ± 3.13 weeks for the control group and 10.7 ± 3.59 weeks for the intervention group, and no significant difference was observed between the groups (p=0.357).
At the end of the study, in the intervention group, a significant increase in lower leg muscle strength both in males and females, a significant decrease in TUG in females, a significant decrease in walking time and a significant increase in 6MD in males were observed (Table 3 ). In the SF-36 of the intervention group, a general tendency towards improvement and a significant increase in the scores for the PF item were observed (Table 4 ). In POMS, a significant increase in the scores for the V item was observed in the intervention group (Table 5) .
DISCUSSION
The main focus of this exercise instruction was to implement lower leg muscle training and stretching, and it was expected that improvement in the function of the lower leg muscle would have secondary effects on improving balancing and walking ability, alertness, and endurance. Not only physical abilities but also the social and psychological attitudes were improved, which means that improvement of QOL, the purpose of this intervention, was achieved.
I m p r o v e m e n t s i n T U G , a n d 6 M D w e r e considered as repercussive effects of the improvement of muscle strength. In addition, the improvement of physical functions through the improvement of muscle strength, functional balance (TUG) and endurance (6MD) caused a favorable chain reaction leading to improvement of the PF index in SF-36. In the control group, results in all items of SF-36 and POMS showed no significant changes, so improvements in the vigor index of P O M S a n d a g e n e r a l t e n d e n c y t o w a r d s improvement in SF-36 were brought about not only by participation in this project but also through the improvement of physical function achieved by the exercise instruction. However, it is difficult to say this intervention had a good effect on the walking ability because walking time was improved in the control group. Also, additional instructions including balance training were provided individually to each subject in this study; thus, it cannot be asserted that the improvements in physical function were the effect of muscle enhancement.
Intervention with simple exercise programs with the use of rubber tubes is considered to be highly promising for facilities and communities equipped with few exercise machines. The load for muscle strengthening exercises with rubber tubes, which is non-ballistic resistance, is unlikely to burden joints.
The muscle strengthening exercises with the use of rubber tubes, which are safe, inexpensive, simple a n d c o n v e n i e n t , c o u l d e a s i l y b e w i d e l y disseminated. It was reported by Mikesky et al. 23) that muscle training with rubber tubes for the elderly in the community is economical, practical and effective, and enables instruction putting emphasis on eccentric contraction. But it was difficult to define the loading dose given to participants in muscle training with the rubber tubes. The exercise load is generally determined and adjusted by the color and length of the tubes, but it would be better to standardize the definition of exercise load in some form. The participants in this study were highly active and on regular exercise programs, and had sufficient physical strength from the beginning. These exercises had an effect on such healthy elderly people, so this intervention is expected to be more effective for frail older people, who have less physical strength but have the potential for improvement.
In order to prepare a more effective exercise program, it will be necessary to unify the exercise program given to the participants so that the causal relationship between the intervention exercises and the effects can be clearly evaluated. Accordingly, our future challenge will be to develop easy-to-use programs for participants classified by their physical fitness levels and diseases, and to examine the effect of this kind of intervention on elderly persons who are not very active.
